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cannula. Examination begins with the telescope in the
umbilical port and then the right-sided port. If no visual
sign of incurability is found, the ultrasound probe is
passed through the right-sided port. Laparoscopic ultra-
sonography consists of obtaining systematic views from
both the anterior and posterior surfaces. The instruments
may be switched between ports, or an additional left-
sided port may be placed for detailed examination of the
left lateral segment. If adhesions from previous opera-
tions preclude easy access to the lateral segment, most of
this structure can be viewed ultrasonographically by
placing the transducer against the falciform ligament and
rotating the transducer to view obliquely through the lat-
eral segment.

Ultrasonography of the liver done at laparotomy may
detect an additional 10% to 40% of tumor deposits not vi-
sualized by conventional preoperative imaging methods
or not palpable by a surgeon. The addition of hepatic com-
puted tomographic arterial portography improves the
accurate determination of the extent of hepatic tumor pre-
operatively; however, this method may overestimate the
extent of extrahepatic or hepatic tumor in more than 10%
of cases. Laparoscopic ultrasonography in one study
defined hepatic tumors that were not visible by lap-
aroscopy in a third of patients. With the use of laparo-
scopic ultrasonography only, 16% of patients were found
to have disease that was not curable by conventional he-
patic resection. Our experience suggests that the addition
of laparoscopic ultrasonography to laparoscopy for the
staging of primary and secondary hepatic tumors defines
an additional 15% to 20% of patients to be incurable by
treatment with either hepatic resection, cryoablation, or a
combination of both. Patients found incurable by laparo-
scopic methods are generally returned home the same day.

Should the laparoscopic staging operation be done
synchronously with laparotomy or as a separate proce-
dure? The former approach is desirable in centers with
competence in hepatic surgical procedures that are pre-
pared to proceed with definitive treatment in the same
setting. The latter is appropriate for surgeons who may
refer cases on after determining possible curability.

GREGORY VAN STIEGMANN, MD
Denver, Colorado
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Biomarkers for Breast Cancer
BIOMARKERS ARE most helpful in the management of
breast cancer in its earliest stages-that is, node-negative
breast cancer-when we must identify patients who are
at the lowest or highest risk for recurrent or metastatic
disease with early mortality. Apart from lymph node sta-

tus (N), tumor size (T), and grade (G), the only breast
cancer markers having proven clinical usefulness are es-
trogen receptor (ER), progesterone receptor (PR), and S-
phase fraction (SPF). With these six well-established
prognostic variables, clinicians still treat virtually all pa-
tients with stage I or stage II breast cancer with parenteral
adjuvant therapy. This treatment for all is necessary to re-
duce the chance of metastases in those few patients-
20% to 50%-who are truly at risk. Thus, there remains
considerable incentive to discover new prognostic mark-
ers that will identify the few persons at risk, thereby spar-
ing the majority who do not need parenteral adjuvant
therapy. As well, biomarkers would be helpful in identi-
fying patients less likely to respond to conventional
chemotherapy or hormonal therapy.

Despite great interest and intense searching, there is
no ideal prognostic indicator under development or on
the horizon. Nor is there a suitable combination of mark-
ers that, for any given patient, can predict the natural
course of the disease. Increasing optimism that a measure
of breast tumor angiogenesis (microvessel density as de-
tected by factor VIII staining) can at least discriminate
between high- and low-risk, node-negative patients has
now been muted by a recent large clinical study demon-
strating the assay's unacceptable variability and failure to
predict patients' outcome.

Critical among the established guidelines for the clin-
ical development of any new prognostic marker is that
the marker have biologic relevance to the disease process.
In this regard, all measures of tumor angiogenesis remain
on sound footing. Just as the best use of the estrogen re-
ceptor is to select patients for antiestrogen therapy, the ul-
timate clinical usefulness of a biomarker for microvessel
density might be its ability to select candidates for anti-
angiogenesis therapy. Such is the emerging promise of
other previously touted breast cancer prognostics, includ-
ing the oncogenes c-erb B-2 (HER-2/neu) and p53. Gene
therapies designed to correct mutations in the p53 tumor-
suppressor gene have now entered clinical trials.
Likewise, various therapeutic approaches are being de-
veloped to target the 25% of breast cancers that over-
express the c-erb B-2 oncogene; one approach, in
particular, uses a tumor-inhibiting anti-HER-2 mono-
clonal antibody that in phase II studies produced com-
plete and partial clinical responses without substantial
toxicity in patients refractory to conventional breast can-
cer chemotherapy. These examples should help reinforce
our interest in and continued search for new biomarkers
that will serve as targets for the development of novel
therapeutic agents, even if they fail to live up to our ex-
pectations as breast cancer prognostic factors.

CHRISTOPHER C. BENZ, MD
San Francisco, California
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Liver Transplantation-Treatment
Option for Selected Liver Tumors
SURGICAL RESECTION for primary liver cancer, mainly
hepatocellular carcinoma, remains the only treatment
proved capable of cure. Many patients cannot undergo par-

tial resection, however, because of decreased liver function
due to either cirrhosis or a centrally located tumor. For
these patients, total hepatic resection followed by liver
transplantation offers an alternative. It was this type of
patient that became the first long-term survivor after liver
transplantation: a 19-month-old girl with an unresectable
hepatoma. She had a transplantation in 1967 and, unfortu-
nately, died of recurrent hepatoma 14 months after the
operation. In 1983 the National Institutes of Health
Consensus Conference on liver transplantation stated that
liver transplantation was no longer an experimental ther-
apy, thereby proliferating the number of liver transplant
centers in the United States. Primary hepatic carcinoma not
amenable to resection was one of the indications for trans-
plantation. Total hepatic resection and liver transplantation
allowed a wider resection margin and would hopefully
result in an improved cure rate. Unfortunately, like the lit-
tle girl in 1967, many patients who survived the liver trans-
plantation later died of recurrent cancer. Thus, many liver
transplant centers consider a primary hepatic malignancy a

contraindication to liver transplantation, even if the tumor
is totally confined to the liver.

Some centers have continued to perform liver trans-
plantation in these patients, however. The survival rate af-
ter liver transplantation in patients with liver cancer had
been approximately 25% at three years, yet more recent
reports in similar patient populations have described
three-year survival rates of 46% to 66%. The reasons for
the improved results are not clear, but they are probably
due to at least three factors: improved surgical technique,
more refined patient selection criteria, and the availability
of combined modality therapy.

Advances and refinements in the surgical technique of
liver transplantation and postoperative management have
led to an overall improvement in patient survival. The ex-

pected one-year survival rate in liver transplant patients
with benign diseases was 60% to 70% and is now 80%
to 90%.

We have refined our patient selection criteria. Any pa-
tient with an extrahepatic tumor, including lymph node
metastases, has an extremely poor prognosis and should
not undergo either partial resection or total resection with
liver transplantation. No other factors have been shown to
reliably predict failure, but other preoperative characteris-
tics that have demonstrated increased relative risk of tu-
mor recurrence-in some but not all clinical series-are
tumor size greater than 5 cm, bilobar involvement, and

macroscopic vascular invasion. It is difficult to decide
which risk factors should be "relative" and which "ab-
solute" contraindications to total resection with liver
transplantation. Our center excludes patients with portal
vein invasion, but does consider patients with tumors
larger than 5 cm or bilobar involvement.

Finally, centers are now treating patients with com-
bined modality therapy. All the recent reports describing
clinical series of patients undergoing liver transplantation
for primary liver cancer use either adjuvant or neoadju-
vant therapy in their treatment plan. The implementation
of chemotherapy has been the only notable therapeutic
change when compared with historical controls. At this
time, no randomized, prospective, controlled trials have
been done to determine the effectiveness of radiation ther-
apy or adjuvant or neoadjuvant chemotherapy in these pa-
tients. Our center currently uses neoadjuvant fluorouracil
and chemoembolization with doxorubicin hydrochloride,
as well as postoperative adjuvant chemotherapy with dox-
orubicin and fluorouracil for four months.

The possible liver transplant recipients far outnumber
the possible donors. This mismatch between supply and
demand creates difficulty in allocating organs. The use of
donor livers in patients with liver tumors will shift organs
away from patients with benign liver diseases, who have
a better predicted long-term survival. Therefore, even
though there is some evidence that liver transplantation is
superior to partial resection in certain patients with small
tumors and cirrhosis, most centers recommend partial re-
section (if feasible) in these patients, to conserve the
availability of donor livers.

Patients with chronic hepatitis should be screened for
the presence of liver cancer. Early referral before the can-
cer spreads outside the liver will increase the number of
patients who can be effectively treated. Because the organ
supply is limited, patients with cirrhosis who can tolerate
a partial resection should have it. In cases where the tumor
cannot be removed with a partial liver resection, total liver
resection with liver transplantation is the only proven
curative alternative. While a patient is waiting for a donor
liver, which may be six months or longer, our center uses
chemoembolization and neoadjuvant chemotherapy to
control disease. Multicenter trials are under way to evalu-
ate the effectiveness of adjuvant chemotherapy in these
patients. These trials should provide necessary informa-
tion as to the best combination of surgical therapy and
chemotherapy in the management of liver tumor cases.

JOHN P. McVICAR, MD
Seattle, Washington
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